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© A thiophene derivative of the formula: 
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(CH 2 .) p -X-iCH 2 ) q ^^. 
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wherein R\ R 2 and are a lower alkyl group. Ring A is a substituted or unsubstituted phenyl group. X is 
-OCO-, -O- or -S-, m and n are an integer of zero or 1 1 and p and q are an integer of zero. 1 or 2, or a salt 
thereof and processes for preparing the same are disclosed. The thiophene derivative (I) is useful as the 
regulator of gastrointestinal tract motility. There is also described methods of making the novel compounds, 
and pharmaceutical compositions containing them. 
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A THIOPHENE DERIVATIVE AND PROCESS FOR PREPARING THE SAME 



This invention relates to a novel thiophene derivative and processes for preparing the same. More 
particularly, it relates to a novel thiophene derivative of the formula: 



wherein R\ R 2 and R 3 are a lower alkyhgroup* Ring A is a substituted or unsubstituted phenyl group. X is 
-OCO-. -O- or -S-, m and- -n are an integer of zero or 1 and p and q are an integer of . zero; . 1 or 2. ,or a:sait 
thereof. o*- r ■» • 

It is known that rn'mebutine- maieate (chemical name: 2rdimethyiamino-2-phenylbutyl 3,4 t 5-trimethox- 
ybenzoate maleate) is; useful as the regulator: of gastrointestinal tract motility [cf. Japan. J. Pharmacol. Vol: 
34, pp 177-181 (1984)]. 

As a result of various investigations, we have now found that the thiophene derivative <l) or a salt thereof 
has a potent regulating effect on the motility of gastrointestinal tracts. 

Representative examples of the compound of the present invention include those of the formula (I) in 
which R\ R 2 and R 3 are a lower alky I "group such as methyl, ethyl, propyl or butyl; Ring A is phenyl, a lower 
^ alkytenedioxy-substituted phenyl, a phenyl group having 1 to 3 substituent(s) selected from the group 
consisting of a lower alky I group . (e.g.v m ethyl methyl, propyl, butyl), a lower alky Ithio group (e.g., methyithio, 
ethylthio, propyithio,; butyfthio); a slower vaikoxy? group (e.g., methoxy. ethoxy. pro poxy, butoxy), a phenyl* 
lower alkoxy group (e;g. r . benzyloxy f phenethyloxy, phenylpropyloxy, phenylbutyloxy), a lower aikoxycar- 
bonyl group (e.g., methoxycarbonyl, ethoxycarbonyi. pro poxy car bony I. butoxycarbonyl), a halogen atom 
(e.g- fluorine, chlorine, bromine); amino groupand hydroxy group: X is -OCO-. -O- or -S-; m and n are an 
integer of zero or 1; and p and q are an integer of zero, 1 or 2. 

Among them, a preferred subgenus includes those of the formula (I) in which. R\ R 2 and R 3 are methyl 
or ethyl: Ring A is phenyl, methyfenedioxy-substituted phenyl, or phenyl having 1 to 3 substituent(s) 
selected from the group consisting of methyl, n-propyl, tert.-butyl, methyithio. methoxy, benzyloxy, methox- 
ycarbonyi^chlorinei. amino and ^hydroxy; X isi-GCOr, -O- or -S-; m and n are an integer of zero or 1; and p 
and qare an Jnteger^of^zero; 1 or^2T; *: ' >v 

More preferred subgenus includes those^ of the formula (I) in which R 1 . R 2 and R 3 are methyl or ethyl; 
Ring A is phenyl. 3.4-methylenedioxyphenyl, 4-methylphenyl, 4-methylthiophenyl, 3-methoxypheny I, 4- 
methoxyphenyl. 2,4-dimethoxyphenyl, 3,4<Jimethoxyphenyl, 2;3;4-trimethoxyphenyl. 3,4,5-trimethoxyphenyl. 
2-benzyloxy-3-methoxyphenyf, 2-methoxy-5-methoxycarbonylphenyl, 3-methoxy-2-n-propylphenyj, 3,5- 
ditert-butyi-4-hydroxyphenyl. 4-hydroxy-3;^dimethoxy phenyl, 4-chlorophenyl, 2-chloro-5-methoxyphenyl. 4- 
chloro-3-methoxyphenyl. 5-chloro-2-methoxyphenyl or 4-amino-3-chloro-2-methoxyphenyi; X is -OCO-. -O- 
or -Ss m and n are zero or 1 ; and p and q are zero. 1 or 2. 

Further preferred subgenus includes those of the formula (I) in which R 1 is ethyl, R 2 and R 3 are methyl. 
Ring A is phenyl, 3,4,5-trimethoxyphenyl or 4-hydroxy-3,5-dimethoxyphenyl t X is -OCO-. -O- or -S-. n and 
m are zero or 1, and p and q are zero,; l or 2. - 

Still further preferred ' subgenus liriciudes those -of the formula (I): in which R 1 is ethyl; R 2 and R 3 are 
methyl. Ring A is 3,4,5-trimethoxyphenyl or 4^hydroxy-3,5-dimethoxyphenyl, X is -OCO-; -O- or -S-. n and 
m are zero, p is 1 or 2. and q is zero or 1.- " 

While the compound (I) of the present invention; can exist in the form of optical isomers due to the 
asymmetric carbon atom involved therein, the present invention includes both of such optical isomers and a 
racemic modification thereof. 

The compound (I) of the present invention can be prepared, for example, by (A) alkylating an amine 
compound of the formula: 



c 




(i) 
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(ra 2 , ^ c / {CH 2. , pr x ^ c ?2 , q -0^ 

R 1 -" ^{CH,} -NH ' ~ (II) 

2 m 2 



wherein ;R 1 , Ring. A, X n, m^p and q are the same as defined above. 

The compound . (I) in which X is a group of the. formula: -OCO- can also, be preparedly (B) condensing 
70 an* aminoaikanol ,compound*of theformula: 



oh 



• (ca 2 'ir-. c --- (CH 2 , p- OH 

wherein R 1 , R 2 , R 3 , n, m and p are the same as defined above, with .a carboxyiic acid compound of the 
20, formula: 

HOOC-(CH 2 ) g H^A^ (IV) 

wherein Ring A and q are the same as defined above, or a reactive derivative thereof. 

Alternatively, the compound (I) in which X Is a group of. the formula: -O- can be prepared by (C) 
reacting the aminoaikanol compound (1M> with a compound of the formula: 




ivy 



35 wherein Y is a reactive residue and Ring A and q are the same as defined above; 

Method(A) . 

40 The aJkylation of the amine - compound (II) can be accomplished ; by reacting the compound (II) with an 
aldehyde compound of the formula: R-CHO (wherein R is hydrogen atom or a lower alkyl 7 group of a less 
number of carbon atoms than that of R 2 (or R 3 ) by one carbon atom) in the presence of^a reducing agent 
The reducing agerrt includes/ for example, sodium' cyanoborohydride, sodium borohydridei formic -acid, 
sodiuimfbrrnate and^the like. It is ^preferred to carry out the reaction in a suitable solven*(e.g., alkanol, 

45 acetonitriie) or without solvent at a temperature of -5 to 120 " C; 

The alkylatlon of the amine compound (II) can- also be canted out by reactir^ a 
lower alkyl hafide^(e.g;, methyr iodide;: ethyl iodide) in the presence of an acid acceptor (e.g.,* potassium 
carbonate; ; sodium bicarbonate). 4 ■•1t^s^preferrWr-tO' ^carry ; ''Out-- the- reaction iri a suitable solvent (e.g., 
, dimethyisurfoxide, hexamethylphosphoric triamide, ethyl acetate) at a tempsrature of 0 to 90 " C 



Method (B) • ■ . . - 

The condensation ^reaction of the ; aminoaikanol compound (III) with the* carboxyiic acid compound (IV) or 
a reactive derivative thereof can be conducted Mn a conventional; manner. For example; the condensation 
reaction of the compound (III) with the: carboxyiic acid' compound (IV) in its free form can be conducted in 
the presence of a dehydrating agent (e.g., carbonyldiimidazole, dicyclohexylcarbodiimide) in a solvent (e.g., 
tetrahydrofuran; chloroform). It is preferred to carry- out the reaction at a temperature of -10 to 50 "C. 



3 
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The condensation reaction of the compound (til) with the reactive derivative of the carboxylic acid (IV) 
can be conducted either in the presence or absence of an acid acceptor in a solvent Suitable examples of 
the reactive derivative of the carboxylic acid. (IV) include the corresponding acid haiides (e.g., acid chloride, 
acid bromide), anhydride, mixed anhydrides (e.g... a mixed anhydride of the carboxylic acid compound (IV) 

5 with an alkyl carbonate) and active esters (e.g., p-nitrophenyi ester. 2,4-dinitrophenyl ester, succinimide 
ester, phthaiimide ester, benzotriazole ester). Suitable examples of the acid acceptor include trialkylamines 
(e.g., trimethyiamine. triethyiamine), pyridine. alkali metal carbonates (sodium carbonate." potassium car- 
bonate) and alkali- metal bicarbonates (e.g.. sodium bicarbonates. potassium bicarbonate). It is preferred to 
carry out the reaction in a suitable solvent (e.g.. tetrahydrofuran. chloroform, methylene? chloride; acetoni- 

io trile, toluene, N.N-dimethylformamide) at a temperature of -20 to 1 00 " C. 

A lower alkyl ester (e.g.. methyl ester) : of the; compound (IV) can also be employed as the reactive 
derivative of the compound (IV). In this case, it is -preferred to, carry out the condensation reaction in a 
suitable solvent (e.g., toluene, benzene) in the presence of a catalyst (e.g.. alkali metal aikoxide) at a 
temperature of. 10 to 130 " C. 

15 

Method (C) 

The reaction of the aminoalkanol compound (III) with the compound (V) can be carried out' in the 
20 presence of an acid acceptor. Examples of the reactive residue represented by Y in the compound (V) 
include, for example, a halogen atom such as chlorine, bromine or iodine, an aJkylsuifonyloxy group such as 
methanesulfonyloxy and an arylsulfonyioxy group such as p-toluenesulfonyloxy group. Suitable examples of 
the acid acceptor include alkali metal hydroxides (e.g., sodium hydroxide, potassium hydroxide), alkali metal 
hydride (e.g., sodium hydride) and alkali metal alkoxides (e.g., sodium methoxide, sodium ethoxide). It is 
25 preferred to carry out, the reaction in a suitable -solvent (e.g., tetrahydrofuran,. dioxane, ; dimethy Isulfoxide, 
toluene) at a.temperature of O to SO * C. ^ >f . .. 

When the thus-obtained compound (I) is the compound (I) in which Ring . A Js 3,4.5^(IowerIalkoxy)- 
phenyl group, if required, said compound may be subjected to deaikylation reaction to give the compound 
(I) un which Ring A is 4-hydroxy-3,5-di(lower alkoxy) phenyl group. The; dealkylation can ; be conducted by 
20 , treating the trialkoxyphenyi-compound (I) with thiocresol, sodium hydride or hexarnethylphosphoric triamide. 
it is preferred to carry out the reaction in a suitable solvent (e.g., toluene, xylene) at a temperature of 20 to 
ISO " c. 

When the compound (I) is obtained in the form of a racemic modification, it may be resolved into each 
optical isomer by a conventional . manneri For example; the optical? resolution can; be^carried out by reacting 
35 the racemic modification of the compound (I) with a resolving; agent (e.g., optically active tartaric acid, d-. 
camphorsulfonic acid) in a solvent (e.g.. lower alkanol), isolating the crystals of a less soluble dia- 
stereoisomeric salt by utilizing the difference in solubility of two diastereoisomeric salts and further isolating 
the more soluble diastereoisomeric salt from the mother liquor. The diastereoisomeric salts thus obtained 
can -be converted to* the desired optically- active compound ;(l). Jor exa^ple^ by^treating^with-an alkaJi (e.g.v 
40, alkali metal hydroxide; alkali metal carbonate).: ; - :: ... ; • • ; - ; . 

<■ Ther compound (I) of the ^present invention can ^be used vas^a medicament .either inithe rfree form: or in 
the form of, avphairnaceutically acceptable sa^ for 
, example, inorganic acid addition csalts^such as: hydrochlorider hydrpbromide;;: sulfate or^phosphate:^and 
organic acid addition salts such as succinate,: maleate. fumarate or tartarate. These salts can : easily be> 
45 prepared by treating:#ie(Compoundj(i)^w 
. As mentioned; ^ 

, .of gastrointestinal^tracts^and especially are characterized: by a potent excitatory, etfecton the : gastrointestinal 
tracts in conditions ^of^depressed activity; Moreover. ,: the- compounds (I) yimwhich; X is -QCO-v or -S- is 
characterized iri j that it shows dual effects on the gastrointestinal motility, i.e. . excitatory effect on the* 

so gastrointestinal tracts in conditions of depressed activity and inhibitory effect on the gastrointestinal tracts in 
conditions of hyperactivity. Further, the compound (I) and its salts are also characterized in that they karevlow 
in toxity and therefore have great safety as a medicament. "Therefore, the compound (I) and its salts are 
usefuLas the regulator of gastrointestinal tract motility, in warm-blooded ^animals including, human .being. For 
example, they can be used for the improvement treatment ajid/or prpphylaxis^of .gastrointestinal! symptoms 

55.. (e.g.,, abdominal pain, nausea; abdominal ^distension), in rchronic gastritis, irritableLbowel; syndrome? and. the 
fike. . , .V 'V . .., . • V* " -':•»,->.. 

The. compound (I) and -its salts may: be administered orally, or parenterally (e.g., intravenously, 
intramuscularly, intradermally). The dose of the compound (I) and . a pharmaceutical^ acceptable salt 
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15 



thereof may vary depending on the administration route, the age, weight and condition of patients, severity 
of diseases, and the like, but is usually in, the range of about 0.001 to 50 mg/kg/day. in case of oral 
administration, said dose is especially in the range of about 1 to 20 mg/kg/day. 

The compound (I) and its salts may be used in the form of a pharmaceutical preparation containing the 
same compound in conjunction or admixture with pharmaceutical excipients suitable for oral or parenteral 
administration. The pharma ceuttcai preparation may be in solid form such as tablets, granules or capsules; 
or in liquid form such as solutions, suspensions or emulsions. They may be sterilized and/or may further 
contain auxiliaries- such as stabilizing, wetting or emulsifying. agent 

The starting .compound (II) of the present invention can, be prepared, for example, by hydrolyzing a 
compound of the formula: 




(CH 2 ) p -XWCH 2 ) q -^^ 



(VI) 



so 



25 



wherein the symbols are the same as defined above, with an acid (e.g., hydrochloric acid). The starting 
compound (III) can be prepared, for example, by alkylating a compound of the formula: 




(CH.) -OH 
2 p 



C *2 } nf* 




(VII) 



wherein the symbols are the same as defined above, in the same manner as described in the alkyiation of 
the compound (II). Moreover, the compound (III) in which p is 1 or 2 can be prepared by treating a 
3Q compound of the formula: 



35 




(CH,) -COOR 

2 y< 




(VIII) 



wherein R* is a lower aikyl group, y is an integer of zero or 1. and R 1 to R 3 , m and n are the same as 
4Q defined above, with a reducing agent (e.g., lithium aluminum hydride). Further, the compound (III) in which p 
is zero can be prepared by reacting a compound of the formula: 

iL S 3^(CH 2 ) n -C- (CH 2 ) m -N<^ 3 (IX) 

45 n 



wherein the symbols are the same as defined above, with Grignard reagent of the formula: R 1 Mg I (wherein 
R 1 is the same as defined above). When the starting compound (II) or (III) is obtained in the form of a 
50 racemic mixture, if required, it may be resolved into each optical isomer by a conventional manner. 

Throughtout the specification and claims, the term "lower alkyl", "lower alkoxy" and "lower alkylene" 
should be interpreted as referring to aikyl having one to four carbon atoms, alkoxy having one to four 
carbon atoms and alkylene having one to two carbon atoms, respectively. 



Experiments 



EP O 297 782 Al 

Effect on the motility of the stomach and colon- in anesthetized rat v 



(Method) 



70 



ts 



20 



25 



30 



Male rats (11 to 18 weeks old, body weight: 310-460 g) which were fasted for 20 hours were 
anesthetized with urethane and a-chloraiose r (s.c.). After the laparotomy, a force-transducer for measuring 
the gastrointestinal motility was attached to the gastric body and proximal colon (7 to 10 cm from the 
iieoceal sphincter) of the rats, and the gastric and colonic motility was recorded on a recorder through an 
amplifier. A test compound (dose: 1 mg/kg) dissolved in a physiological saline solution or suspended in a 
0.25 % carboxymethylcellulose solution was injected in the femoral vein. 

Excitatory or inhibitory effect (E) of the test compound was expressed as a value relative to that of the 
contraction produced by bethanechol chloride (10ug/kg, t.v.) or to that of the relaxation produced by 
isoproterenol hydrochloride (30ug/kg, i.v.) which is taken as 1.0, respectively. Then, the effect of the test 
compound on the motility^ of the stomach and colon was judged according to the criteria mentioned below. 

(Criteria) ' 



Effect (E) 



Judgment 



£ ^1.30 
1.30 > E >0.70 
0. 70 > E ^ 0. 40 
0*40 > E ^0.10 

S < 0.10 



++++ 
+++ 
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(Test Compound) 

The test compounds used in the experiments are shown in Table 1. 
5 Table 1 



10 




(CH 2 ) pr X-(CH 2 ) g 

^CH 
(CH ) -MQ 
2 m \ C H. 




(A) 



75 



20 



25 



NOS. 



Compound (A) 



53- n m 



P <3 



X 



x CP- 0 



0 1 o -o-c- 



OCH. 




•OCH. 



OCH. 



2 

30 




n tif 2 W 




n 


3 _ 

35 


it 


■ "1 1 


-o- 


^OOL. 


4 

40 


• V 

v. 


n ft if 0 


0 

II- 


\oCH 3 


5 

45 


CP- 


- '-■if'* ' 1- 


••. -o- • 


If 



50 



55 



7 



BP 0 297 782 A1 



(Results) 

The results are shown in Tables 2 and 3. 



5 




Table 2 


10 


NOS. 


Exeitatorv effect, of rat colon 




• . 1 •;. 


++ + 


15 


• 2 . • ' 


..... . -- ++ + 


20 


3 


+ + + 






+ + + + 


25 


', ' s ' 


+++ + 


30 


. ..„.,. ...^,.... r ._ 


Table 3 


35 


Compound 

NOS." 


rat stomach 
inhibitory effect: Excitatory^ effect; _ ; 




. 1 




40 







Note s Compound NOs • 1 and. 2 produced a biphasic . response ,i . e . ; f 
45 -- ' - 

relaxation followed by contraction • 

Example 1 ; 

(1) A solution of methyl 2-dlmethylamino-2-<2-thienylHbutyrate (11.4 g) in tetrahydrofuran (50 ml) is„ 
added dropwise to a suspension of lithium aluminum hydride (1 .6 g) in tetrahydrofuran (50 ml) under ice- 
55 cooling, The mixture is stirred at room temperature for 2 hours, and water (1.6 ml), an aqueous 15 % 
sodium -hydroxide solution (1.6 ml) and water (4.8 ml) are added to the mixture, successively. After the 
mixture is stirred, insoluble materials are filtered off, and the filtrate is concentrated under reduced pressure 
to remove solvent. The residue is distilled under reduced pressure, whereby 2-dimethylamino-2T<2-thienyi)- 
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25 



35 



40 



45 



SO 



55 



1-butanol (9.1 g) is obtained as colorless crystals. Yield: 91 % 
m.p. 66-68 * C 

]R *m U J$* (cm-}: 3400, 3100 

NMR(CDC! 3 )& 0.82<3H, t). 2.94(2H. q), 2.16(6H, s), 2.81 (1H, broad s), 3.68. 3.94(2H. ABq. J AB = 10Hz), .6.7- 
5 7.2(3H.m) 

(2) 2-Dimethylamino-2-(2-thienyl>-1-butanol (8g), triethylamine (4.85 g) and dimethylaminopyridine 
(catalytic amount) are disssolved in tetrahydrofuran (10 ml), and 3.4.5-trimethoxyb8nzoyl chloride (11.1 g) is 
gradually added to the solution under ice-cooling. The mixture is stirred at room temperature for 16 hours 
and concentrated under reduced pressure to remove solvent The residue is dissolved in diluted hydrochlo- 
to ric acid, and the solution is washed with ether. The solution is alkalized with potassium carbonate and 
extracted with ethyl acetate. The extract is washed with an aqueous saturated sodium chloride solution, 
dried and then concentrated under reduced pressure to remove solvent The residue is purified by silica gel 
column chromatography (solvent n-hexane : ethyl acetate = 5:2), whereby 2-dimethylamino-2-(2-thienyl) 
butyl 3,4,5-trimethoxybenzoate (12.8 g) is obtained as colorless oil. Yield: 81 .3 % 



IRr max (cm- 1 ): 1720. 1 590 



MS(m/e): 364 (M -C2H5) 

NMR(CDCI 3 )*-0.87(3H. t), 1:8-2^(2H. m), 2.4<6H, S). 3.87, 3.9(9H, ss), 4.73(2H, s). 6.9-7.05, 7.18-7.4<3H. 
m) 

Hydrochloride of the product 
20 m.p. 164- 165 "C 

IFVNujol (cm- 1 ): 1720. 1585 

Maleate of the product 
m.p. 107 - 109 "C 1 



Examples 2 to 10 



. 2-Dimethylaminor2-(2-thienyl)-1-butanol and substituted benzoyl chloride (or substituted benzylcarbonyl 
chloride) are treated in the same manner as described in Example 1 -(2); whereby the compounds shown in 
30 the following Table 4 are obtained. „. 
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Table 4 



C 2 H S- 



>CH 2 0-CO-(CH 2 ) q 




(I-a) 



Example Compound (I-a) 
Nos. Ring A q 



Properties 



-kQ-OCH ; 



Yield: 60 % 
colorless oil 
Hydrochloride': 
colorless crystals 
m.p. 182 - 183 °C 

j" 1 ) : 170 5, 1600 



MS(ra/e): 304 <M -C^Hg/ HC1) 













Yields 71.2, 
colorless oil 






IRP ^"Ccn" 1 )* 1720 ' 1600 


3 


— OCH 3 


0 HS(m/e): 363 (M + ) 
Hydrochloride: 
colorless crystals 
m.p. 175 - 177 •C 




OCHj 
•OCH. 



1RW ^"(cm" 1 ) : 1710, 1600 



Yield: 83 % 
colorless oil 

film._ -I 
max 

MS(m/e) : 363 (M*) 
Hydrochl or ide : 
colorless crystals 
m.p. 178 - 179 -G 
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yield: 63.3 % 
colorless oil 


5 


5 


^-OCH 3 


0 


**V mai m(Cn, " 1,: 172 °' 1600 


10 




x OCH 3 3 

• 




MS{m/e):« 393 (M + ) 
Hydrochlorides 
colorless crystals 
m.p. 153 - 154 °C 










Yield: 69 % 
colorless oil 


75 


6 




0 


IRjJ ^(cm- 1 ): 1710, 1600 
. max 

\ ' + 
MS(m/e): 318 (M - CjHg) 


20 








Yield: 76 % 
colorless oil 










jrO filn, fcm rl ) 1720V 1600 
. max * 1 

MS(m/e): 308 •(«•*- C 2 H 5 } 
Hydrochloride;: 
• colorless crystals ~ ; 
m.p. 183 - 184 . "<T ; 


25 


7 


_/~y C i 


o 


30 r 


















Yield: 76 % 
colorless oil 


35- 


a 




0 


IR^^cm- 1 ): 1710; 1610 
MSlcro" 1 ) : 288 (M*" C 2 H 5 > 


40 








Yield: 51 % 
colorless oil 


45 


9 


^ == ^OCH 3 




HS(m/e): 378 («-- C 2 H 5 > '/ 



55 
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Yield: 72.3 % 
colorless oil 

\=/ MS (n/e) :• 258 (M* — M(CH 3 ) 2 +H) 

Hydrochloride:, 
colorless crystals 
m.p. 169. - 170. °C 

Note. The hydrochlorides shown: in Table 4 are recrystallized 
from ethanol and ether. 



Example IT 

(1) Methyl 2Tdiethyamino-2-(2-thienyl)butyi^e; (9^3 g) is treated in the same manner as described in 
Example 1-(1), whereby 2-diethyiamiho-2-(2-thienyl)-1-butanol (8.07 g) is obtained as colorless oil. 

IRp Sax 01 (cm- 1 ): 3400 

MS(m/e): 198(M-C2Hs) '■■ — 

NMR(CDCI a )5: 0.78(3H, t). 1.05(6H. t). 1.95(2H, q), 2.59 (4H, q). 3.03(1 H. s). 3:75(2H, s). 6.75-7.27(3H, m) 

(2) The product {2.0 g) obtained in Paragraph (1) and 3,4.5-trimethoxybenzoyl chloride <2u>4 g) are 
treated in the same manner as Example 1-(2) f whereby 2-diewylamino-2-(2-thienyl)butyl 3A5-trimethox- 
ybenzoate (235 gj is obtained as colorless crystals, Yieldr63.3 % ^ 

IRy Hhii ton-'): 1715, 1590 

MS(m/e): 392 (M - CiHs) 

NMR(CDCt 3 )5: 0;83{3H, t). 1.1(8H. t). 1.75-2.3(2H. m), 2.5-3. 1(4H, m). 3.8-4.05(9H. m). 4.68<2H. s>. 6.86- 7.0- 
(2H. m), 7.15-7.4(3H; m) • 
Hydrochloride of the product 

m.p. .125 .- 127 " C (recrystallized^frorn ethanbl-ether) 



Example 12 

(1 ) Ethyl 2-cfimethyiamino-2-(2-thtenyi)propionate (0.88 g) is treated in the same manner as described in 
Example Hi), whereby 2-dimethylamincH2-(2-thieny!)-l-propanol (0.49 g) is obtained as colorless crystals, 
m.p. 68 - 70 * C 

IR*. Nujol ■ (cm-^SOSO- - ^ - : 

MS(nve): 185(M^ 
NMR(CDa 3 j& 

(2) The product (2 g) obtained in Paragraph (1) and 3.4,5rtrimethoxybenzoyl chloride (2.74 g) are 
treated in the same manner as described in Example t-<2). whereby 2-dimethyiamino-2-(2-thienyl)propyl 
3.4,5-trimethoxybenzoate (3.16 g) are obtained as colorless: crystals. Yield: 77.1 % 

lHp mix (cm" 1 ): 1708, 1590 

Ws(nrve): 379 (M*- C2H5): 

NMR(CDCI 3 )fi: 1.52(3H, s). 2.33<6H, s). 3.8-4.0(9H, m) 4.49<2H, s). 6.85-7.05<2H, m), 7.18-7.35(3H, m) 
Hydrochloride of the product 

m.p.. 1 32 - 1 35/ C (recrystailized from ethanol-ether) 
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Example 13 

(1) Ethyl 2-dimethylaminc-2-(3-thienyl)butyrate (7.1 g) is treated In the same manner as described in 
Example 1-(1). whereby 2-dimethylaminor2^(3-thienyl)-i-butanol (5.8 g) is obtained as an oiL Yield: 98.9 % 

5v ,R * mix (cm- 1 ): 3400 

MS(m/e): >68 (M - C 2 H 5 ) 

NMR(CDCI 3 )6: 0.78<3H. t), 1 .72-2.1 2(2H,m), 2.18(6H, s), 3 -03(1 H; broad s)».3.66. 3.95(2H. AB^ .Jab" 10Hz). 
6.9-7:3(3Hj m) 

(2) The product (2 g) obtained in Paragraph (1) and 3,4,5-trimethoxybenzoyl chloride (3.5 g) is treated 
io* in 'the same manner as described^ Example 1-<2)i whereby 2-dimethylamino-2-(3-thienyl)buty I 3,4.5- 

trimethoxybenzoate (2.3 g) is obtained as tpaJe^yellow oil. Yleldr59.2 % : 

■l^'JB**"'- :1710v 
max ♦ 

MS(nve): 364 (M - C 2 H S ) 

NMR(CDC! 3 )5: 0.79(3H. t), 1. 78-2.1 3(2H, m), 2.33(6 H. s). 3.80. 3.83(9H. ss), 4.68(2H, s); 6;9fr7.28(5H.m) 

15 

Example 1 4 1 

(1) A solution of dlmethylamine (5.3 g)' invether (50 mlK is cooled: to -15 * C and: a solution of 2- 
20 chloroacetylthiophene (12:5 g) in ether ;(60 ml): is added dropwise to the solution at a temperature below -10 

*C. The mixture is stirred at the same temperature- for 2 days, alkalized with an aqueous sodium 
bicarbonate solution and then extracted with ether. The extract is washed with an aqueous saturated sodium 
chloride solution; dried and concentrated: to remove solvent: The residue is purified by silica gel column 
chromatography ^(solvent chloroform :ethanol = 20: 1), whereby;2-dimethyl5aminoacetyl-thiophene£(10.5 g 
25^ ) is obtained as pale yellow oil. Yield: 80 - ."* >**^ - 

MS(m/e): 169 (M*) • ■« , ? - w = ^ ■ «■ . 

(2) A solution of ethyl iodide (24.2 g) in ether (100 ml) is added dropwise to a ; suspension of metaiic 
magnesium (3.77 g) in ether (200 ml), and the mixtureois stirred at room temperature for. :30* minutes. A 

30 solution of 2-dimethylaminoacetylthiophene (10.5 g) in ether (40 ml) Is added dropwise- tonthe? mixture at 
room temperature with stirringpand the ™ Am 
aqueous- 10 : % ammonium t chloride^solution iis, added feto the mixture and ::the organic layer ris collected 
therefrom: The ^organic layer is washed^w 

concentrated^to^ remove solvent -The residue is purified by- alumina^ column chromatography^ (solvent, n- 
as- hexane r -: ethyl : acetate = ? 40 : I), whereby l-dimethylaminomethyl-l-(2Tthieny 1)^1 -propanolv (6.3 : g) is 
obtained^as pale yellowdl. Yield: 51: %-* : ^ : - : - . 

IRr;^ ^(cm- 1 ): 3400^ • ' ~" :«-.-*v 

NMR(CDCI 3 )5: 0.81(3H ; :t) t 1 ;72(2H; q); 2.12^(6H; s);v2:62(2H; s). 4:03^4.48(1 H, braod)r 6.65?7;15(3H; m) 

(3) The product (1 g) obtained in Paragraph (2) and 3. 4,5-trimethoxybenzoyl- chloride. <(1. 73 g) are 
40 treated in the same manner as described iin Examples ;1 -^2); whereby 1-dimethylamiho methyl- 1-(2-thienyl)- 

propyl 3,4,5-trimethoxybenzoate (1.43 g);is obtained, as pale yellow- ott. r Yield: 72.7 % 

,R * "max (cm- 1 ): 1750. 1590 NMR(CDCI 3 )5: 0.75(3H. t), 2.12(6H. s). 2.1-3.0(4H. m), 3.83(8H. s), 6.40- 

(2H. s). X 6;85-7.30(3H; m) 
Hydrochloride of the product: 
45 m.p. 123- 125 * C (recrystallized from methylene chioridediisopropyi ether) 

Example 15 

so 1-Dimethylamlnomethyl-1-(2-thieny»)-1^propanol (1.12 g) and 3-(3,4.5-trimethoxyphenyl)propiony I chlo- 
ride (1.61 g) are treated in the same manner as described in Example 1-<2), whereby 1- 
dimethylaminomethyl-1-(2-threnyl)propyl 3-<3,4;5-trimethoxyphenyl)propionate (1.23 g) is obtained as color- 
less oil. Yield: 51. 9% 

IR* (cm- 1 ): 1735. 1590 NMR(CDC1 3 )5: 0.75(3H, t). 2.12(6Hi s). 2.33(2H. q). 2.6-3.0(4H, m), 3.0- 

55 (2H, s). 3.82(9H.s). 6.4(2H, s). 6.85r7.3(3H. m) 
Hydrochloride of the product 

m.p. 1 30 # C (recrystallized from methylene chioridediisopropyi ether) 
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Example 16 

(1): A. suspension of potassium:tertrfautoxide (5.5 g) in tetrahydrofuran (50 ml) is cooled to -30, " C.and 
a solution of methyl 2-isocyanobutyrate (5.5 g) in tetrahydrofuran (10 mi) is added dropwise to thes 

5 suspension at -30 *C. The mixture is stirred at the same temperature for 30 minutes and a solution of 2- 
bromomethyithiophene (6.9 g) in tetrahydrofuran (10 ml) is added dropwise to the mixture. The mixture is 
stirred at room temperature for 4 hours, adjusted to pH 7 with acetic acid and then concentrated under 
reduced pressure to. remove solvent. The residue is dissolved^in admixture of ethyl; acetate and water and 
the -organic layer, is : collected, therefrom; The organic layer 1 is washed with an aqueous saturated, sodium 

to chloride solution, dried and concentrated to remove solvent -..The residue* is distilled; under-reduced 
pressure, whereby methyl 2-isocyano-2-(2-thienylmethyl)butyrate (7.7 g) is obtained as pale yellow oil. 
Yield: 79.7% 

b.p. :140 .* C5 mmHg?' : r: . '- ' v 

,R * mlS (cm" ? ): 2100. 1740 

75 (2) A solution of the product (7.7 g) in tetrahydrofuran (40 ml) is added dropwise to a suspension of 
lithium aluminum hydride (2 g) in- tetrahydrofuran (20 ml) under ice-cooling and the mixture is stirred at 
room temperature overnight Water (2 ml), an aqueous 15 % sodium hydroxide solution (2 ml) and water (2 
ml) are added to.the mbctare, successive^ filtered and the filtrate 

is -concentrated • underproduced pressure to^remove solvent, whereby 2-methylamino-2T(2-thienyimethy I)-1 - 

20- butanol (3.9 g) is obtained as pale yellow oil: Yield:~56;7 %> 

IH * max- (cmfT): 3350 • vi,-.- v c , : . . v ' : 

(3) 35 % Formalin (1.3 ml) ;and formicracid (1.^r'mO:-aTer-added^to^.the^product ; (2^-g) -obtained in 
Paragraph (2) andnme mixtureHststirred^ 105 " C for one^hour. After cooling,, the mixture?is alKali2ed:>with 
an aqueous potassium carbonate solution and extracted with -ethyl acetate. The-extract is washed, with an 

25 aqueous saturated sodium chloride solution, dried and concentrated to - remove solvent whereby 2- 

dimethylaminc-2-(2-thienylmethyl)-1 -butanol (2 g) is obtained. Yield: 85.0 % 
* . ^A^ mS^ : 3400; - - ... y , ■? < - r . ., ••- . ^ \>^- • • - ; i > v * -.; 

NMR(CDCI 3 )5: 0.94(3H, t). 1.38^1 .72(2H.; m), ,Z38(6H, s),' 2.64-3 .07(1 H,; broad s). 2£0(2H, s), 3.37(2H. s). 
6;67-7.08(3Hm)> ■ ^ > ' "v '-: -< 

.«..--. 30p ^(4)- The* producb(2 g) obtained? in j;Paragraph^(3)f is ^ dissolved in dimethylsulfoxide (2;4 ml) and powdery 
potassium- hydroxide (2J5 g) is addedsto the solution. 3.4;5-Trimethoxybenzyl chloride r(2 g) is added to the 
mixture and the .mixture :is stirred; at room rte % 
hydrochloric ;acid -under ice?cooiing- andv washed with ether. The aqueous /layer- is adjusted to pH 10 with 
potassium carbonate and extracted with ether. The extract is washed with an aqueous saturated sodium 

35 chloride solution, dried and concentrated to remove solvent The residue isr.purified^by^sirica-gelr.column 
chromatography (solvent chloroform : ethanol s 10 : 1). whereby 1 -(3,4,5-trimethoxybenzyloxymethyl)-1-(2- 
thienylmethyO^.N-dimethylpropylamine (2.2 g); is obtained as:pale^yellow oil. Yield: ;59;6 % r/ : .- 

NMR(GDCI 3 )5: 0.88(3H. t)r: 1.34-t.68(2Hi m), f2.39(6H. s>.. 2.85, 3.20(2H. AB^.Jab 3 14Hz). 3.30. 3.45(2H.. 
40 AB Q , J ab = 9Hz), 3.78{9H. s). . 4.37(2H f . s); : 6;48(2H, • s), 6.&?7; 1 (3H; m ) - 



45 



50 




55 
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Examples 17 to 29 

2-Oimethylamino-2-{2-aijenyl)-1-butanoi and substituted-benzyl chloride are treated in the same manner 
as described in Example 16~<4), whereby the compounds shown in the following Table 5 are obtained. 

Tabel 5 



w 




(I-b> 



75 

Example 
Nos. 


Compound ( I-b) 
Ring A 


Properties 


20 




Yield: 84.2 % _ . ... 
colorless oil 






^^ (c ™" 1,! 1600 


25 




MS (ra/e) : 319 (M*) 
Maleate: 

m.p. 86 - 87 °C (ethanol) 



- Yields 74-2 % 
colorless oil 



^ " MS (m/e ) : 349 (M*) 

40 



46 
SO 
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19 



OCH 3 
OCH. 



Yield:. 84.-7 % 
colorless oil 



1R 



i^»(c»- 1 .: 1590: 



379 



<M + ) 



MS (m/e) : 
Maleate*: 
colorless crystals 
m.p. 110 - 112- °C (ethyl acetate) 



20 




Yield: 53.3 % 
colorless oil . 
MS (m/e?) : 323 (M k 
Male.ate: .. 
colorless needles 

m.p. 134 - 136 °C (ethyl acetate) 



21 




Yield: 75. 1 % 
colorless oil 
MS (m/e) : 333 (M*p 
Maleate : 

colorless needles 

nup. 130 - 131 °C (ethyl acetate) 



22 


CI 


. Yields 54 % 

1/2 1, 5-naphthalenedisulfonate: 
m.p. 173 - 176 •CC dec.) 


23 


OCH 3 


Yields 56 % 

— Maleate s- ••- — 

m.p. 122 - 124 °C 


24 




Yields 54 % 
Maleate: 

m.p. 120 - 122 °C 


25 


GCHj-O/OC^ 


Yields 62.5 % . • 

1/2 1, 5-Naphthalenedisulf onate : 

m.p. 96 - 99 °C 
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26 



OCH. 



(f vv-COOCH. 



Maleate: 

m.p. 88 - 90 °C 



27 



to. 



is 



2 8 




9 W 



-SCH. 




Yield: 59 % 
Maleate? 
m.p. 96 - 98 



Yield: 72. 2 % 

NMR(CDC1,)«T: 0.77 (3H, fc) 0..96 
(3Hv t)f 1.35r-1..80(2H, m),, 1.8- 
2.K2H, ra),. 2.28(6H, s), 2. 76 . 
(2H., fc), 3.77(-3HV si/ 3.v7S* 3.86 
(2H, AB ),.. 4. 57 (2H„ S.).> 6.J7-7. 2 
<6H, m)* 



29 



25 




C(CH 3 ) 3 



-OH 



C(CH 3 ) 3 



Yield:: 71.4 % • 

Maleate: 

ra.p. 132 - 133 



. Example 30 -..r * <v; ••v^'y." -'-;^-:r^- : -y -'-..' . ;.. V 1 : - " V 

(1) 15% Hydrogen chioride/methanol solution (12 ml) Is added to 1-ethyl*(3;4,5-trtmethoxyphenylthlo)- 
l-(2-thienyl)propyf isocyanide (2.3 g) under ice-cooling and the mixture is stirred at room temperature for 3 

35 hours. The mixture is concentrated under reduced pressure to remove solvent and the residue^ \s adjusted 
to ;pH ;10 with an^aqueous potassium carbonate solution^ The aqueous* mixture^ is extracted, with^ ethyl, 
acetate and the extract is washed with an aqueous saturated sodium chloride solutions dried and then 
concentrated to remove solvent The residue is purified by silica gel column chromatography (solvent, n- 
hexane : ethyl acetate = 4 : 1); whereby 1-emyl-3^3,4,5-trimethoxyphenylthio)-1-<2rthienyl)propyiaminei(1.9 

40 " g) is obtained as colorless oil: Yield: 84.9 % — ' 

,Rr maT (cm" 1 ): 3400, 3300 
MS(m/e): 367 <M') 

NMR(CDCI 3 )5: 0.79(3H. t), 1.57(2H. s), 2.62-2.96 (2H, m), 3.72(9H, s), 6.39(2H. s). 6.61-6.87, 6 '97-7:09(3H, 
m) • . 

45 - (2) The^product (3.9 rg) obtained taParagraph i(1 ) • is dissolvedf in acetonitrile (30 ml); and 355% formalin 
: (4;2 «ml) and sodium borohy dri de \ :(2203--fg);:rare- added- to -the - solution under ice-cooling. The mixture is- 
adjusted to pH 6 with hydrogen chioride/methanol solution: and^is stirred? at^room temperature^fo 
The; mixture 'isra^ stirred; for? 1 5: .-minutes - to. decompose excess 

sodium borohydride. The mixture is alkalized with an aqueous potassium carbonate solution and extracted 

50 with ethyl acetate. The extract is washed with an aqueous saturated sodium chloride solution; dried^and 
concentrated to remove solvent. The residue is purified by silica gel column chromatography (solvent, n- 
hexane : ethyl acetate = 3 : 1), whereby 1^myl-3-(3i4 t 5-trimethoxyphenylmioH^ 
propylamine (3.2 g) is obtained as colorless oil. Yield: 76.2 % 
IFfc ^™ (cm-): 1590 

55 MS(m/e): 395 (M *) 
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NMR(CDCl3)5: 0.83(3H. t). 1.86(2H. q). 2.13(6Hi s). 2.0- 2.35(2H. m), 2:65-3.1 5(2H; m), 3.75. 3.77(9H. s. s), 
6.62(2H, s), 6.7-7.4(3H, m> 
Maieate of the product 

m.p. 118 -119 " C (recrystaliized from ethanol) 

5 - t ' 

Example 3 1 

. .(1) 1-Ethyl«3-(4-mewyiphenyith^ isocyanide (4.02 g) is treated in the same manner 

to as described in Example 30-(1), whereby 1-ethyl-3-(4-methylphenylthio)rl-(2-th!eny0propylamine <3.74 g) is 
obtained as colorless oil. Yield: 96.2-% 
MS(nve): 291 (M*) 

NMR(COG! 3 )5: 0.80(3H. t). 1.57(2H. s), 1.65-2^0(4H. m). 2^9(3R s). 2.46-3.1 5(2H, m). 6.75-7.30(7H, m) 
(2) The. product' (3.7 g) obtained in Paragraph (1) is treated in the same manner as described in 
rs Example 30-(2), whereby 1-ethyl-3-(4-mettyipheny^ (3.4 g) is 

obtained as colorless oiL Yield: 84.2 % 
MS(m/e): 290 (M r ) 

NMR(CDCI 3 )5:.0.S1(3H.th 1.68-2.50(4H, m). 2J2(6H, s). 2.30(3H. s), 258-3. 10(2H. m). 6.73-7.40(7H. m) 
Hydrochloride of the product 
20 m.p. 157 - 158 " C (recrystaliized from ethanol-ether^ 



Example 32 

25 . J1) ,3-(4-Chlorophenylthio)-1-ethyl-1-(2-thienyl)propyl isocyanide (7.15 g) is treated in the same manner 
as described in Example 3r>(l), whereby 3 i (4-chlorophenylmiohl^tfryl-1-<2rthienyl)propyia^ g) is 

obtained as an or!. Yield: 95.4 % 
MS(m/e): 311 (Mr) 

NMR(CDCIa)5: 0.80(3H f t), 1 .55(2H, s), 1 .60-2^0 (4H, m), 2.54-3.1 0(2H; m). 6.7f>7.34(7H, m) 
30 (2) The product (6.61 g) obtained in Paragraph (1) is treated in the same manner as described in 
Example 30-<2), whereby 1-emyl-3-(4-chlorophenyiWo)-H (6.47 g) is 

... obtained as colorless oil- Yield: 893 %. ;; : 
«*« SSS- (cm-'): 1475^ wv , :, - . - - : 

.%-MS(m/e):-3tO'<M-'CaH5)-'-' - < -:• ^ - . - 

35 -i NMR(CDCr 3 )5: 0.83(3H. ,t). 2.13(6H. s). .1 i 65-2.47(4H i m). 2.60-3.20(2H^m). 6:74-635(1 H, m). 6:90-7.08(1 H, 
m)^7.13^7.42(5H, mH; > , - 1 »■ - . - 

Hydrochloride of the- products : u - . ; v : .* n . 

. .'.Colorless. crystals-^ V<-.' • -^.v- ■rv:.^:> /lT .,->;;' '; ■ ; 

m.p. 174 - 175 * C (recrystaliized from ethanol-ether) 
40 *.•"■>■•. . 

Example 33 ;.. ■'- ».:..: • ■*"-* ' v f ' 

^-Ethyl-S^S^SrtrimemoxyphenyioxyH^thienyO the same 

455 manner as described^^ini -Example^ 30-(1) and^ (2); wherebyv. 1-ethyl-3 i (3;4.5-trimethoxypheny!oxy)-l-(2- 

thienylWNrdime^ : / >. '■.•*-•.,: 
- NMR(CDGl 3 )5: 0.96tf 

S);rl6i84-7:i0(2H^m);:,7.1 . \v\ ' =? ,; v /f* U- r.--v v> :>.- ^ 

7 Maleate ; of:the;product: - -»* ^ '\ .-»\ t.t- ; " .-.'.v-;-:-: * •>*. •-<*<.•'-<■ .r-r-vr =V- . - > 

so-: m.p. 125- 126 * G>(recrystaJHzed,from ethanol) ;- v :*v 

< v.* ..; " -^v- > ?rtf»;/'.- i v;- 

Example . 34 .v.- * -t 

55 Sodium hydride (63:5 % oil dispersion, 0.66 g) is added to a solution of thiocresol (2.2 g) in toluene (40 
ml) under ice-cooling and the mixture is stirred at room temperature for 30 minutes. A solution of 1 -(3,4.5- 
trimethoxybenzyloxymethylh1-(2-mieny!)-N,N-dimethyipropylamine g) in toluene (20 ml) is added to the 
mixture under ice-cooling and hexamethylphosphoric triamide (3 ml) is added thereto. The mixture is 
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refluxed trr nitrogen atmosphere for 5 hours. After cooling, 10 % hydrochloric acid is added to the mixture 
and the aqueous layer is collected therefrom. The aqueous layer is washed with ether and adjusted to pH 8 
with sodium bicarbonate and then extracted with ether. The extract is dried and concentrated under reduced 
pressure to remove solvent The residue is purified by silica gel column chromatography (solvent, 
chloroform : ethanol - 100 : T). The resulting product is recrystallized from a mixture of ethyl acetate and 
n-hexane, whereby H4-hydroxy-3 ( 5-dimethoxybenzyloxym (2 
g) is obtained as colorless pillars. Yield: 94 % 
m.p. 126 -127 "C 

!Rjr Nujol (cm- 1 ): 3300. 2900, 1620 

max *■ 
MS(m/e): 365 (M ) 

NMR(CDCb)«: 0.78(3H/t). 1.82-2;12<2H, m), 2.22, <(6H; s). 3162, 3.76<2H, AB q , Jab= 9Hz), 3:80(6H; s). 4.40 
(2H; s). 6.45(2H; s) r 6.6-7.1 <3H,m) 



Example 3 5 

2-0imethylamino-2-<2-thienyl)butyl 3,4,5-trimethoxybenzoate (2.1 g) is treated in the same manner as 
described in Bcample 34, whereby 2-dimethylamino-2-(2-thienyl)butyl 4-hydroxy-3.5-dimethoxybenzoate 
(1;8 g) is obtained as colorless crystals. Yield: 89 % 
lHv Sax 1 (cm- 1 ): 3300; 1690/1600* 

MS(m/e): (M^-CiHs) 

NMR(CDCI 3 )5: 0:87(3H. t). 2.04(2H, q). 2.40(6H, s), 3.90 (6H, s), 4.73(2H, s). 6.9^7.3(3 H; m). 7.3(2H. s) 
Example 36; 

1-Bhyl-3-(3.4 t 5-trimethoxw^ (142 g) is treated in the 

same manner as described in Example 34, whereby 1-emyl-3-(4-hydroxy-3 f 5^imethoxyphenylthioHl-(2- 
mienyl)44,NKlimemylpropylamine (0.86 g) is obtained as colorless prisms. Yield: ^62.3 
m^). 78 - 80^ C - - v.rv 

[Bp Nuiplr (cm^) 3200. 1600 - 
MS<m/e): 381 (IvT) 

NMR(CDCfe)5: 0.82<3H; s), 1 .76-2.3Q(4H, m), 2.10 (6H, s). 2.65-3.0(2H. m). 3.86(6H, s), 6.67(2H,s); 6.7-7.3 
(3H, m) 



Example 3 7 

1-(3,4;5-TrimemoxybeiTzyloxymethy^ (2 g) is treated in the same 

manner as described in Example 34, whereby l-(4-hydroxy-3,5-dirnethoxybenzyloxymethyi)-l-{3-thienyl)- 
N t N-dimethyipropylamine (0.7 g) is obtained, 
m.p.. 147 - 1 48 # C (recrystallized from ethyl acetate) 

IR * max 1 < cm " , ) : 3200 ' 1610 

NMR(CDCI 3 )5: 0.73 (3H. t) f 1.96(2H, q). 2.21 (6H.s). 3.76. 3.83(2H, AB q ), 3.85<2H, s). 4.48(2H: s), 6:57 '(2H, 
s), 7.0-7.3<3H, m) 



Example 3 jp : 

Sodium methoxide (0.4 g) is added to a solution of 2-dimethylamino-2-(2-thienylhi ^utanol;(7.5 g^and 
methyl 4-amino-3-chlon>2-methoxybenzoate (16.2 g) in toluene (150 ml) and the mixtureHs stirred at' 110 
*C for 96 hours while removing methanol which is produced during the reaction. After cooling, the mixture 
is washed with watery dried and concentrated to remove solvent The residue is purified^by silica gel column 
chromatography* (solvent chloroform -: ethanol 53 50 : 1), whereby 2-dimethylamino-2r(2-thienyi)butyl 4- 
amino^chloro-2-methoxybenzoate (3.6 g) is obtained asxolorless cry stalsr 
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m.p.. 110 - 112 *C(recrystaJlized from ethyl acetate-n-hexane> 
IrV (cm- 1 ): 3500. 3400,1690, 1620 

NMR(CDCI 3 )5: 035(3H, t). 2.10(2H. m), 2.35(6H. s). 3.78(3H,.s), 4.48(2H. broad s). 4.66(2H. s). 6.27 (1H, s), 
6.9-7.3(3H.m),T,77(1H,s). 

5 . ........... .. ; • • . ... , ■ 

Example 39 

(1-a) 2-Dimethyiamino-2-<2-mienylH-butanol (11.2 g) and L-( + Hartaric acid <4;2. g) are dissolved in 
to methanol with heating and the solution is : concentrated to^remove -solvent Emanol is added to the residue 
and the mixture is allowed to stand overnight. The precipitates are collected by filtration and recrystallized 
from ethanol, whereby ^ (+h2Klimethylamino-2^2-thienylhi^utanorW + htan^i^ (6.5 g) is obtained. An 
aqueous potassium carbonate solution is added to the salt and the mixture is extracted with chloroform. The 
extract is dried and concentrated to remove solvent The residue is crystallized with n-hexane, whereby 
;s ( + )-2-dimethyiamino-2-<2-thienyl)-1-butanol (2.7 g) is obtained. 

mwp.j90-91 "C, . . 

[at 3 + 26.2* (c — 1. chloroform) ; v. ; , v. ,, : 

(1-b) The mother liquor which is obtained during the resolution operation, in Paragraph; (1 -a) is 
concentrated to remove solvent An aqueous 10 % potassium, carbonate solution is added to the residue 
20 and the mixture is extracted with ethyl acetate. The extract is washed with an aqueous, saturated sodium 
chloride solution, dried and concentrated under reduced pressure to. remove solvent. The residue . and D-(-h 
tartaric acid (4.2 g) are dissolved in ethanol (50 mi) with heating and the solution is allowed: to stand 
overnight The precipitates are collected by filtration and recrystallized from ethanol. whereby H-2- 
dimemylanrUno-2-(2-mienyl)-1^utanol # D-(-)-tartarate (4^ g) is obtained. The salt is treated in the. same 
25 manner as described in the above-mentioned (1 -a),whereby (-h2^imethyiamino-2-(2-mienyl)-1^utanol (1 .5 
- , g)> is obtained; ■,■ v.-l,. .. . . s -. ,\ t -.-I*. 

m^BQ^S1-^C t '. : :^ ■;. v----- ' ■•.- : -.^* -rv , v .«*.:,:,. --■ ■ .r. : ■:' 

[olo a -26^ v (c — 1, chloroform)^ , > . t - , - - — . ^ , 

(2) The product obtained in Paragraph (1-a) or (1-b) and benzoyl chloride (0.85 g)< are treated in the 
30 same manner as described in Example H2). whereby the following compounds are obtained. 

(a) (-)-2-Dimetrryiamino-2-(2-thienyl)butyl benzoate 
Coloriess;oil, Yieid: 1 .1 g (72.3%)- . 

Maleate: 

m.p. 80 - 83 * C (recrystalfized from ethyl acetate) 
35 [a]© 3 - 9.6 * (c - 1 . pyridine) 

(b) ( + )-2-Dimethylamino-2r(2-thienyl)butyl benzoate 
Colorless oil. Yield: 1.2 g (78.9 %) 

...-.-Maleater .. ■ ; . -.• -. ■ , ■■ .. ■ / <=, . , .. 

m;p.-82 - 84 " C (recrystailized.from -ethyl acetate) - f : 

40 [a]o 8 + 9.9 * (c=1, pyridine) ■■.■,;■'■.»"•** . « 



Example 40 ; • — . • m r. 7-^ .v---^. 

45 (1-a) 2-Dimethylamino-2-(2-thienyl)butyl 3,4,5-trimethoxybenzoate (33,1 g) and L-( t ^tartaric acid (6.3 g) 
are dissolved in ethanol (200 ml) with heating and the solution is allowed to stand at room temperature 
overnight. The precipitates are collected by filtration, washed with ethanol and ether, dried .and; recrystal- 
lized from ethanol, whereby. ( + )-2-dimethy lam ino-2<K2-thieny l)buty I 3,4,5-trimethoxybenzoate • U-( + Hartarate 
. (l:4g) is obtained.- .. . , : . V v,-.^ -^sr- .• - v - -.' ' ..-V-; ..„«. - -o «■ .-.v , . 

50v m.p. 149 - 151 *C;.. . : ......... .1 

.^bio* + 10 - 7 V (c s 1. methanol) . ... ...*\ / 

, : \ (1-b) The mother liquor, which 4s obtained, du^ 

cantrated to remove solvent. An aqueous potassium carbonate solution is added to. the residue and the 
mixture is extracted with ethyl acetate. The extract , is washed with a. saturated - sodium chloride -solution . 
55 dried and concentrated to remove solvent The residue and D-H-tartaric acid (6.3 g) are dissolved : in 
ethanol (200 ml) with heating and the solution is allowed to stand overnight The precipitates are collected 
by filtration and recrystallized from ethanol; wereby (-h2-dimethylamino-2-(2-thienyl)butyl 3.4,5-trimethox- 
ybenzoate*D-(-)-tartarate (16 g) is obtained. 
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m.p. 149- 151 "C 

[a& 8 • 10.7" (c= 1, methanol) 

(2) The salt obtained in Paragraph (1-a) or (1-b) is treated with ar* alkali agent and , the resulting 

compound (free base) is converted to maleate thereof, whereby the following compounds are obtained. 
5 (a) ( + )-2-Dimethy lamino-2-(2-thieny l)buty I 3,4,5*imethoxy benzoate • maleate 

m.p. 91 - 93 * C (recrystaifized from ethyl acetate-isopropyl ether);. . 

[all 8 + 5:7* (c = 1. pyridine) 

(b) (-)-2-Oimethylamino-2-<2-thienyl)butyl 3.4, 5-trimethoxybenzoate* maleate 

m.p. 91 - 93 * C (recrystalllzed from ethyl acetate-isopropyl ether) 
10 [aii 8 -5 8 - (c= t, pyridine) 

Preparation of Starting compounds 

rs.« - ' 

Preparation 1 

(1) A mixture of 2-propionylthiophene (50 g), sodium cyanide (19.9 g)„ ammonium bicarbonate (106 g) 
20: and; an, aqueous: methanol; solution is stirred for 5 hours; under increased pressure ^wrth. heating. After 

cooling, the precipitates are collected by filtration; washed and dried, whereby 5^thyi-5-(2-taienyl)hydantoin • 
(45 g) is obtained*., 

m;p.!73 - 174 * C t :<t-.. 

(2) A mixture- of the product (1 2.3 g) obtained in Paragraph (1) and 20 % aqueous sodium hydroxide 
25 solution (68 g) is stirred for 5 hours under increased pressure with: heating. After cooling, the mixture is 

chromatographed on?a column packed with a strong^acidic ion^exchange, resin, foltowed-by eluating with an 

aqueous 5 % ammonia solution: The; eluates is: concentrated under reduced:pressure to: remove solvent and 

: the crude crystals thus obtained ; are recrystaillzed from an aqueous whereby 2- 

amlno-(2-thienyl)butyric acid (8.96 g) is obtained.. 

so; IRr -wjSFi (cm-r): 1620.^1600^ x - 

- (3) A mixture- of ;--1tieMproduct.%ta5..g):^obtained;'<in Paragraph ^(2), methanol (74 ml) and concentrated; 

sulfuric. add ;(t3 g) is stin-edi to is concentrated under 

reduced pressure to remove methanol; and ice-water is added to the residue. The aqueous mixture is 

alkalized with an aqueous-ammonia solution and extracted! with ethyl acetate. The- extract is. washed, dried 

35 >. and .cohceritrated4to remove solvent. The^residueris distilled under reduced pressure, whereby methyl 2- 

amino^2r(2rthienyl)butyrate (16.1 g) is obtained;. 1 

:,IRr- ■vjjjg^. (cmr 1 ): 3400. 3300. 1735> ^ -«-/•-. 

(4) A mixture of the product (10 g) obtained in -Paragraph \(3)>. 35 %^formaiin (l2.9: g)-and: formic acid 

(11.5 g) is stirred for 15 minutes with heating. After cooling, the mixture is aikalized^with - potassium 

40 carbonate and .extracted with ethyl acetate.-The ethyl acetate extract Js extracted' with 5 %> hydrochloric acid 

and the extract is further alkalized and then ?is extracted with ethyl acetate. The extract is washed , . dried and 

concentarated ^under reduced .pressure * to, remove solvent whereby methyl^2-dimethylamino-2-(2Tthienyl)- 

butyrate (9 g). is obtained. 

. IRr>, "J™ - .:1720> .-.v c- 'v-: 

max"- , ., , , 

45\ The corresponding : starting -compounds are treated in the same manner , as descnbed above, whereby 

ethyl 2-dimethylamino-2-(2-thienyl)propionate is obtained. 

IRp Nu i°» (cm- 1 ): 1730 

max- . 

so Preparation 2 

(1) ^ Methyl 2ramino-2-(2-thienyl)butyratev(il.94>g) is dissolved in hexamethylphosphoric triamide (200 
ml), and ethyl iodide {28.7 g) and potassiunvcarbonate. (37.3^g) is added mereto. The mixture is stirred at 
room temperature for 4^hours. and further stirred at 70 * C -for one hour. Water is added, to the reaction 
55. mixture-and^thermixture is extracted* with ether. The-extract is washed with water; dried and.concentrated to 
remove solvent The residue is purified by silica gel column chromatography, whereby methyl -2-ethy lamino- 
2-(2-thienyl)butyrate.(8.99 g) is obtained- 
IRp Nujou. . (cm"): 1735 
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(2) The product (6.72 g) obtained in Paragraph (1 ) is dissolved in acetic acid (52 ■ ml) and sodium 
borohydride (5.11 g) is added thereto. The mixture is stirred at 55 * C for 16 hours and water is added to 
the mixture. The * aqueous mixture is neutralized with sodium hydroxide and extracted' with ethyl, acetate. 
The extract is washed with water, dried and concentrated to- remove solvent The residue is purified by 
5 silica gel column chromatography, whereby methyl 2-diethylamino-2-(2-thienyl)butyrate (5.23 g) is obtained. 
IR* Nujol (cmr 1 ):l725 

*nax , . 

Preparation 3. 

TO 

(1) 2-Amino-2-(3-thieny)Iacetic acid (10 g) is dissolved in 1N sodium hydroxide solution, and IN sodium 
hydroxide solution and a solution of benzyioxycarbonyt chloride (13 -g),~in* ether are simultanously added 
dropwise thereto at 5 to 10 *C with vigrous stirring. The mixture is stirred at the same temperature for 3 
hours. After the reaction mixture is washed, the mixture is acidified and extracted with ethyl acetate. The 

is extract is washed, dried and concentrated to remove solvent The residue is crystallized with a mixture of 
ethyl acetate and dilsopropyl ether, whereby ^-benzyloxycarbonylamino^K^thienyOacetic acid (13.6 g) is 
obtained. 
mip. -115 -117 # C 

(2) The product (13.6 g) obtained in Paragraph (1) tis; added to a solution: of thionyl chloride (6.7 g) in 
20 ethanoi and the mixture is stirred for 3: hours with stirring. Atter cooling, the mixture is concentrated to 

remove solvent and the residue is dissolved in water and then extracted with ethyl acetate; The extract is 
washed, dried and concentrated to remove solvent whereby ethyl 2-benzyloxycarbonylamino-2-(3rthienyl)- 
acetate (14;5 g) is obtained; - r ' ? ' v : 

,Fbr max (cm" 1 ): 3300,1740. 1720" 
25/ v (3) The product (14.9 g) obtained in Paragraphs (2) is dissolved*™ dimethylformamide. and fsodium 
hydride (60 % oil dispersion.. 1.87 g) is added thereto at a temperatum be 

at s 5ito 10 VC;.fbr-one/hour;and^ethyliiodide'- (10,9 - : g)-i8^added thereto.- The mixture- is stirred £tf room 
temperature for 16 hours and concentrated under reduced pressure to remove solvent The residue is 
dissolved in a mixture of ethyl acetate and an aqueous saturated sodium • chloride solution. The organic 
30 * layer is collected, dried and concentrated to remove solvent The residue is purified by silica gel 
chromatography, whereby ethyl 2^nzyloxycarbonylaminc-2H3^ienyi)butyrate (1 1 .1 g) is obtained. 
IRf ^ (cm- , ):^300.1720 

(4) Hydrogen bromide/acetic acid r solution (25 ml) is added to the product (11 ;1 g) obtained in 
Paragraph (3> - and » the -mixture is stirred at room temperature for one 'hour. The mixture is concentrated 

35 under reduced pressure to remove solvent Benzene is- added to the residue; and the mixture is con- 
centrated under reduced pressure to remove solvent The residue ^is crystallized with ether, whereby ethyl 
2-amino-2-(3-thienyl)birt^ 
m p. 193 -194 

(5) - The product (10.2 g) obtained' in Paragraph (4) is alkalized with 1 an aqueous- potassiunrcarbonate 
40- solution and extracted with ethyl acetate. The extract is washed, dried and/concentrated to remove solvent. 

35 %r Formalin .(8i3'ml) andtformic acid f(7;8 ml) are added rto the residue and the mixture is- stirred fdr one 

hour with cheating. After cooling; the mixture is alkalized with an aqueous potassium carbonate solution and 

extracted with - ethyl acetate. The extract is washed, .dried and concentrated under ? reduced^ pressure to 

-remove solvent The residue- is purified by silicav gel' column^ chromatography;: whereby <> ethyl 2- 

45 dimethyiamino-2-(3-thienyl)butyrate (7.1 g) is obtained." 

IRp fMm (cm- 1 ): 1720 
max 

Preparation 4 : ' > 

so 

A solution, of diisopropylamine (2165 - g)- in tetrahydrofuran- is cooled to -60- * C and 1:6M n-butyl 
lithium/hexane ! solution (14 ml)vis added dropwise thereto in nitrogen atmospherei The mixture is stirred at 
the same temperature, whereby the solution containing lithium diisopropylamide is obtained: A solution of 1- 
- (2-thienyOpropyl isocyanide (218: g) in tetrahydrofuran is added * dropwise to the solution obtained above at 
55 -60? *C and the mixture is stirred at the same ■ temperature for 20 -minutes^ A solution of" 2-(3;4.5- 
trimethoxyphenylthio)ethyi chloride (5.9 g) in tetrahydrofuran is added dropwise to the mixture at -60 * C 
and the mixture is stirred at -30 * C in nitrogen atmosphere for 2 hours. Acetic acid is added to the mixture 
to cease the reaction and ether is added to the reaction mixture. The mixture is washed, dried and 
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concentrated under reduced pressure to remove solvent The residue is purified by silica gel chromatog- 
raphy, whereby l-ethyl-S^aAS-trimethoxyphenylthiohHS-thienyOpropyl isocyanide (5.2 g). is obtained as 
red oil. 

The corresponding starting compounds are treated, in the same manner as described above, whereby 
the following compounds are obtained. 

(i) l-Ethyi-3-{4«^nethylphenylthio)-H2-thieny0propyJ isocyanide 
IR* %™ (cm" 1 ): 2120 

(ii) 3-<4-CnlorophenylthioM -ethyl-1 -{2-thieny l)propyl isocyanide 
IR* ttkx (cm^):2120 

(iil) 1-Ethyl-3-{3,4,5-trimethoxyphenyloxyH-<2-threnyi)propyl isocyanide 
IR * ma? (cm* 1 ): 2140 



Claims 

i. A thiophene derivative of the formula: 

(CH 2 } m - M < R 3 ^ 

wherein R\ R 2 and R 3 are a -lower aikyl group r Ring A is a substituted or unsubstituted phenyl group, X is 
-OCO-, -O- or -S-, m and n are an integer of zero or 1, and p and q are an integer of zero, 1 or 2, or a salt 
thereof. 

; 2. A compound as claimed W phenyl, a lower alkyienedioxy-substituted 
phenyl,, a phenyl group: having 1 to 3 substituent(s> selected from the group consisting of a tower alkyl 
group, a lower aikyithfo group, a lower aikoxy group, a phenyHower alkoxy group, a lower alkoxycarbonyl 
group, a halogen atom, amino group^and hydroxy group. ... 

3. A compound as claimed in Claim 1 or Claim-2, in which R T . R 2 and R 3 are methyl, or ethyl; Ring A is 
phenyl, methylenedioxy-substituted phenyl, or phenyl having 1 to 3 substituent(s) selected, from the group 
consisting of methyl, n^ropyl. tertrbutyi; methyJthio; methoxy, benzyloxy, methoxycarbonyl, chlorine, amino 
and hydroxy. ' • - 

4. A compound as claimed in any one of the preceding claims, in which ring A is phenyl, 3,4- 
methylenedioxy phenyl, 4-methy!phenyl, 4-methyl thiophenyl, 3-methoxyphenyl, 4-methoxyphenyl, 2,4- 
dimethoxyphenyl, 3.4-dimethoxyphenylj , -2,3,4rtrimethoxyphenyl^ 3,4,{Hrimethoxyphenyl, 2-benzyioxy-3- 
methoxypheny I, 2-methoxy-5-methoxycarbony lphenyi; 3-methoxy-2-n-rpropylphenyli 3,5-ditert-buty 1-4- 
hydroxyphenyl, 4-hydroxy-3,5-dimethoxyphenyl, 4-chlorcphenyl, 2-chloro-5-methoxyphenyl, 4-chloro-3~ 
methoxyphenyl, 5-chioro-2-methoxyphertyl. or 4-amino-3^hloro-2-methoxypheny!. , _ 

5. A compound as claimed in Claim 3, in which R 1 is ethyl, R 2 and JR 3 are methyl, Ring A is phenyl, 
3,4,5-mmethoxyphenyl or 4-hydroxy-3.5rdimethoxyphenyl. 

6. A compound as claimed in Claim 5r in which n and m are zero. p is 1 or 2, and q is zero or 1. 

7. A compound as claimed in Claim 6 whichv is 1 -<4-hydroxy-3, 5-dimethoxybenzyloxy methyl)- 1 -<2- 
thienyl)-N iN-dimethy (propylamine or a salt thereof. . 

8. A process for preparing a thiophene compound of the formula: 

wherein R\ R 2 and R 3 are a lower alkyl group. Ring. A is a substituted or unsubstituted phenyl group, X is 
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-OCO, -O- or -S-, m and n are an integer of zero or 1 , and p and q are an integer of zero, 1 or 2. ora salt 
thereof, which comprises the step(s) of: 

[l]-A) alkylating an amine compound of the formula: 



I _-it-<CH 2 ) 



2 a 



>(CH 2 ) p -X-(CH 2 ) q ^) 



(II) 



to 



ts 



wherein R\ Ring A, X n, m, p and q are the same as defined above, to give the compound (I), or 
-B) condensing an aminoalkanol compound of the formula: 



^-(CH, ) -OH 
C 2 P 

\ V R 



(III) 



20 



wherein R 1 , R 2 . R 3 , n. m and p. are the same as defined above, with a carboxytic acid compound of the 
formula: 



25;: 



(IV) 



^wherein Ring A andtq are the same as defined above, or a reactive derivative thereof,. to give a compound 
of the fonTiular 



30; 



35 




-(CH_ )^-OCO-(CH_)^-^ 

C ' 2 P ■• 2 <i \ — j 

(CH 2V N < R 3 



(I-a) ' 



40- 



45" 



wherein R r ; R 2 , R 3 Ring A, m. n, p and q are the same as defined above; or" 
•"' -C} reacting an aminoalkanol compound of the fbnnula: " ; % - 



(CH 2 , ^ N " 



(III) 



wherein R\ R 2 , R 3 . n, m and p are the same as defined above, with a compound . of the formula: 



50 



wherein Y is a reactive residue, and Ring A and q are the same as defined, above, to give a compound of 
55 the formula: 
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R ^ X (CH 2 ) m -N< R 3 U-b) 



wherein R 1 , R 2 , R 3 , Ring A, m, n, p and q are the same as defined above. 

[II] when Ring A is.. 3.4,5-tri(lower aikoxy)phenyl group,, if required, subjecting; the product to 
10 deaJkylation reaction to convert said 3 ,4,5-tri(lower aikoxy)phenyl group to. a 4-hydroxy-3.5-di(lower aikoxy)- 

phenyl group, and 

[III] optionaily converting the product to a salt thereof. 

9. A pharmaceutical composition which comprises a therapeutically effective amount of the compound 
according to claim 1 and a pharmaceutically acceptable carrier therefor. 

Claims for the following Contracting StatesrGR; ES 

1 . A process for preparing a thiophene compound of the formula: 



20 



* R (CH 2> \ R 3 ... 



wherein R\ R 2 and R 3 are a lower alkyl group, Ring A is a substituted or unsubstituted phenyl group, X is 
-O- or -S-, m and n are an integer of zero or 1, an 
rf. which comprises the step(s) otx :; ;. -~ r* 
[l>A) alkylating an amine compound of the formula: 



M -OC0-, -O- or -S-, m and n are an integer of zero or 1. and p and q are an integer of zero, 1 or 2, or a salt 
thereof, which comprises the step(s) otx :; ;. -~ T* . - ' 



wherein R\ Ring A X n, m, p and q are the same as defined above, to give the compound. (I)^ or , 
40 *B) condensing an aminoalkanol compound of, the formula:. ; :: 

wherein. RT, R 2 , R^n, m and^p ■are^the-sameas defined above, with^a .carboxyiic add. compound of the 
50 formula:: 



55- 



wherein Ring A and q are the same as defined^above. or a 'reactive derivative thereof .to give a compound 
of the formulae "•' v • * ' 
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10 



20 



45 



R 2 m 



wherein R 1 . R 2 . R 3 . Ring. A, m, n, p and qare the same as defined above; or 
-O reacting an aminoalkanol comp<xmd of the formula 



wherein R 1 . R 2 R 3 , n, m and p are the same as defined above; with a compound of the formula: 

25 wherein Y is a reactive residue, and Ring A and q are the same as defined above, to give a compound of 
the formula: 

2 




R X (CH n ) -KC - " (I-b) 



2'ra . \ R 3 

35 wherein R\.;R 2 ; R 3 . Ring A m, n.p and q are the same as defined above, 

[III when Ring A is 3,4.5-tri(lower alkoxy)phenyl group, if required* subjecting the product to 
dealkylation reaction to convert said 3,4,5-tri(lower alkoxy )phenyl group to a 4-hydroxy-3,5-di<lower alkoxy )- 
phenyl group. and- 3 ■ --^ *- r - ' v " : '••^•••-■ fr 

[ill] optionally converting the product to a salt thereof: * v - : r > ^ . > ~ 

40 2. A process as claimed in Claim 1, in which Ring A is phenyl, a lower alkylenedioxy-substituted 
phenyl, a phenyl group having 1 to 3 substituent(s):: selected: fro consisting of a lower alkyl 

group, a lower alkyithio group: a lower alkoxy group, a pheny Mower alkoxy group, a lower ialkoxycarbonyi 
group,.a halogen atom, amino group. and hydroxy group; 'v<- j 

3. A process as claimed in; Claim 1 or Claim .2; imwhich =R V R 2 ■ and -R 3 are methyl or ethyl; Ring A is 
phenyl, rnethylenedioxy-substitutBd phenyl, or phenyl having 1 to,3 substituent(s) selected from the group 
consisting of methyl, n-propyl, tert-butyl, methylthio, methoxy, benzyloxy, methoxycarbonyf . chlorine, amino 
and .hydroxy. 

4 A process as claimed in any one of the preceding claims in which Ring A is phenyl. 3.4- 
.methytenedioxyphenyl. 4-methylphenyl. 4-methytthiophenyl, 3-methoxyphenyl. 4-methoxyphehyf^ 2.4- 
50 dimethoxyphenyl, 3,4-dimethoxyphenyl. 2,3,4-trimethoxyphenyl. 3A5-trimethoxyphenyl, 2-benzyloxy-3- 
methoxyphenyl. 2 i methoxy-5-methoxycarbonylphenyl. .": 3-methoxy-2-nrpropyJphenyl, 3.5-ditert.-butyl-4- 
hydroxyphenyl, 4-hydroxyr3,5-dimethoxyphenyl, 4«K:hldrophenylp ^rchloro-S^methoxyphenyl, 4-chloro-3- 
methoxyphenyi, 5-ch!oro-2-methoxy phenyl or 4-amino-3-chlbro-2-methoxyphenyl; 

5. A compound as claimed in Claim 3. in which R 1 is ethyl, R 2 and R 3 are methyl. Ring A is phenyl. 
55 3,4.5-trimethoxy phenyl ;or 4rhydroxyr3.5-olmethoxyphenyi.^ : v. , v v 

6. A compound as claimed in Claim 5. in which n and m are zero, p is 1 or 2; and q is zero or 1 . .; 

7. A compound as claimed in Claim 6 which is 1 -<4-hydroxy-3. 5-dimethoxy benzyloxy methyl)- l-<2- 
thienyl) -N,N-dimethyipropylamine or a salt thereof. 
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8. A process as claimed in any one of the preceding claims wherein the resulting thtophene derivative 
of formula (I) is purified and admixed with a pharmaceutically acceptable carrier therefor to form a 
pharmaceutical composition. 
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